TEAF rust of wheat, caused by Puccinia recondha Rob. -•-'ex Desm., is one of the more destructive wheat diseases and is found wherever wheat is grown. The damage caused by this disease usually is underestimated because leaf rust never totally destroys the crop and seldom causes grain shrivelling. However, Mains (7) reported that leaf rust reduced the number of kernels per head and the size of kernels.
Use of resistant varieties is the chief means of controlling this disease. But the problem of breeding resistant varieties is complicated by the occurrences of many physiologic races of the causal fungus (183 are now recognized (6).
This study was undertaken to determine the inheritance of leaf rust resistance and its association with awnedness, in crosses between a translocation of Aegilops umbellulata Zhuk, into Chinese and several Kansas hard red winter wheats (Triticum aestivum L.).
REVIEW OF LITERATURE
The inheritance of leaf rust resistance has been carefully studied by many workers. Summarizing literature on the inheritance of resistance Chester (2) noted that in general leaf rust resistance was inherited in a simple mendelian fashion. Workers have used, in addition to many varieties of wheat, other species of Triticum and even related genera as sources of leaf rust resistance. A promising source of leaf rust resistance has been grasses related to wheat such as species of Agropyron and Aegilops, especially Aegilops umbellulata. Sears (8) transferred the leaf rust resistance of A. umbellulata to Chinese, a spring variety of wheat, by inducing translocation in secondary trisomic plants of a portion of the A. umbellulata. chromosome carrying the gene conditioning leaf rust resistance. He concluded (9) that this translocation was on chromosome 6B and that the translocated segment was small and intercalary. The plants obtained by several backcrosses to Chinese were distinguishable from normal Chinese by only rust resistance and slightly later maturity.
Awn inheritance in Triticum has been studied extensively. Studies by Watkins and Ellerton (11) character in Triticum often was complicated. However, complete awnedness usually was recessive and due to a single gene difference.
MATERIAL AND METHODS
The female parents used in this study were the varieties Wichita, Pawnee, Comanche, Bison, and Kaw, recommended winter wheat varieties for Kansas. They were crossed with several of the hexaploid Chinese lines developed by Sears (8) that carried a translocation from A. umbellulata. The strains used were P54-44.1-6, P54-47.4-6, and P54-47.4-7. P54-47.4-6 has been named Transfer, Cl 13296. These three strains had the awnless character of Chinese. In backcrosses to Wichita, the recurrent bearded parent, there has been difficulty in recovering the fully awned expression of Wichita.
In 1957, the inheritance of resistance to single cultures of leaf rust races 5, 6, 9, 11, and 15 was studied in the F 3 cross Comanche X Chinese + Aegilops umbellulata, P54-44.1-6 and to cultures of races 5, 6, 9, and 122 in the cross Pawnee X Chinese -fAegilops umbellulata, P54-47.4-7. Successively formed leaves were inoculated with a different race until either 4 or 5 races had been used.
In 1961, the inheritance of resistance to races 9 and 15 was studied in 499 F 3 lines of the cross Wichita 5 X Transfer. Ft plants of several backcrosses were also studied in 1961 and were inoculated with a culture of race 9. Seedling plants grown in the greenhouse were used in all studies. Standard inoculation and classification methods were used.
For the study of awns, the plants were classified in the field in 1962 into 6 classes according to length and shape of awns: with 0 equal awnless, 1, 2, 3, and 4 as different lengths and shapes of awns, and 5 as completely bearded.
RESULTS AND DISCUSSION
Resistance derived from 2 sister lines of Transfer, P54-44.1-6 and P54-47.4-7, to several physiologic races of leaf rust was studied in 1957. The reactions of the parental varieties and of F ± plants to the races used are shown in Table 1 . Comanche was susceptible to all races, but Pawnee was resistant to races 9 and 11. Both parental lines of Chinese + Aegilops umbellulata were highly resistant to all 6 races of leaf rust.
The F x plants of both crosses also were highly resistant to all races in both seedling and adult stages of growth. The type of infection appeared to be identical with that of the resistant parents. Dull flecking developed on seedlings of resistant plants as proof that infection had occurred.
The reactions of F, plants to the various races are shown in Table 2 . In the Comanche X Chinese + A. umbellulata, P54-44.1-6 cross, the segregation indicated that resistance to all races was governed by a single gene, although
